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Abstract. Abrasive waterjet machining is an unconventional process for blind machining and is in full 

expansion. Its concentrated action limits both the heating of the machined zone and the forces exerted 

on the workpiece, allowing the reduction of deformation of thin and hard metal plates during 

machining. Previous studies identified the process parameters that must be controlled to meet quality 

requirements. However, they also highlighted the limits of experimental approaches. In this work, 

numerical simulations have been performed to better understand the jet dynamics, which is difficult to 

access experimentally. Because it is composed of three phases: the air (gas), the water (liquid) and the 

abrasive particles (solid). In the numerical model, the three phases are represented with an Euler-Euler 

approach and their inter-play interactions are accounted for. The main parameters of the study are the 

water pressure and the abrasive flow rate. The represented domain corresponds to a Paser 4 ™ head 

from the nozzle to the outlet of the focusing tube. The three-dimensional mesh is composed of 

approximately 700,000 tetrahedral and hexahedral cells. The analysis focuses on the particle 

concentration and their velocities. This approach allows a deeper understanding of the mixing 

occurring in the upper part of the cutting head and enables a fine characterization of the abrasive jet at 

the outlet of the focusing tube. The particle volume fraction and velocity components are evaluated at 

different cross-sections of the cutting head. The results show the presence of air recirculation in the 

mixing chamber, which affect the particle trajectories, and consequently their distribution at the outlet 

of the focusing tube. 
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